This paper uses a UK panel study dataset, to investigate effects of stressful 'life events' on mental health. Various events -including poverty, unemployment, and illness -increase the risk of depression. There may be delayed effects of a stressful event: many people experience a slow recovery from depression. This paper reports evidence that in 'General Health Questionnaire' GHQ-12, feeling 'worthless' shows the slowest recovery after a harmful event: up to about nine years. Evidence in this paper is reported as charts, showing gradual recovery from traumatic events; and regression analysis. These charts are broadly consistent with regression results.
. There is too much research on depression to summarise it all here; some aspects are discussed below. This paper investigates connections between a 'life event' -such as becoming unemployed -and depression. Holmes & Rahe (1967) produced a 'Social Readjustment Rating Scale', including positive and negative events. Kinderman et al. (2013, p.1) claimed "It is universally accepted that biology, the environment, and adverse life events collectively cause mental problems". Hammen (2005) and Allen (2006) claim depression often follows a harmful 'life event'; depression can be caused by several small events, or one severe event. In this paper, 'victim' is a person facing a stressful life event. Some events seem self-inflicted (e.g. gambling debts). A sense of failure, low self-esteem, and lack of self-confidence increase depression risk (Allen, 2006) .
Most research on stress and depression use cross-section data; but longitudinal studies are preferable (Hammen, 2005) . A panel study is appropriate: researchers can observe a stressful event (e.g. redundancy) in one year, and effects (e.g. depression) in subsequent years. This paper uses British Household Panel Survey data, and the follow-up 'Understanding Society' survey. Empirical evidence is reported using a graphical approach, which (as far as the author is aware) has not been published before; and regression analysis. Callander & Schofield (2015 , p.1548 ) define 'psychological distress' as "anxiety and depression symptoms, including nervousness, sadness, restlessness, hopelessness, and worthlessness". Martell et al. (2001) see depression as a response to problems: behaviour such as withdrawal, avoidance and inactivity might be 'coping strategies'. Allen (2006) discusses 'conservation-withdrawal', leading a depressed person to be less active; 'incentive disengagement', in which depression persuades a person to abandon goals impossible to achieve; and 'involuntary subordination', in which depression might protect an abused person -by preventing them arguing with their abuser.
What is 'depression'?
Anxiety is not clearly distinguished from depression: they could be alternative diagnoses of one underlying problem (NIMH, 2016) . Allen (2006) claimed anxiety is an excess of negative emotion, whereas depression is a deficiency of positive emotion. Sheldon (2011) sees a continuum: anxiety at one end, depression at the other end. Røysamb et al. (2011) found a spectrum of inter-related mental health problems -including depression and Generalized Anxiety Disorder (GAD). Depression is often preceded by GAD (Moffitt et al., 2007) ; anxiety may cause depression (NIMH, 2016; Woody & Gibb, 2015) .
Do some events cause depression?
Depression has many causes; one cause is a stressful event (Post, 1992; WHO, 2015) . Factor analysis by Roohafza et al. (2011) , studying effects of 46 life events on depression, produced eleven 'domains': home life, financial problems, social relations, personal conflicts, job conflicts, educational concerns, job security, loss and separation, sexual life, daily life, and health concerns. Hassanzadeh et al. (2017) take these eleven domains, and group them into two categories: 'Personal stressors' (home life, educational concerns, loss and separation, sexual life, health concerns); and 'Social stressors' (financial problems, social relations, personal conflicts, job conflicts, job security, daily life). Events causing depression often involve humiliation (e.g. rejection by spouse), entrapment (ongoing problems such as housing), or bereavement (Allen, 2006; Hammen, 2005) .
Wethington (2016) claimed four types of stress assessment dominate research:
• Life events: out-of-the-ordinary events such as divorce or abuse, that can change behaviour;
• Stress appraisals: self-reported degree of stressfulness of demands & threat from events;
• Chronic stressors: long-term problems -enduring or re-occurring difficulties and strains;
• Hassles: minor & less emotionallyarousing daily incidents, whose effects fade in a day or two.
Some writers distinguish 'fateful' events such as bereavement which victims can't control, from 'dependent' events which victims could have prevented (Allen, 2006; Hammen, 2005) . This distinction is hard to investigate: for example, a financial crisis may be due to a self-generated problem such as gambling, or 'fateful' events such as robbery. If injured when mountainclimbing, a victim might blame themself; or blame fate. The end of a relationship has a higher depression risk if the victim interprets it as due to his/her personal failure (Hammen, 2005) .
Life events are harmful in various waysfor example, death of a spouse can cause immediate sadness/depression; and disrupt the victim's lifestyle, including loss of spouse's income (Holt et al., 2012) . Regarding how stressful a 'life event' is, the environmental approach investigates severity of stress; whereas the psychological perspective emphasises the victim's perspective on how stressful it ishow well s/he can cope with the event (Hammen, 2005; Wethington, 2016) . Allen (2006:82) claims genetics influences how people cope with stress.
Endogenous stress:
Researchers disagree whether a stressful event inevitably increases risk of depression, or whether depression is due to the victim's distorted perception of the event (Allen, 2006) . Gathergood (2012) claimed a person is more likely to see a particular debt as a 'problem' if s/he is depressed. Meltzer et al. (2012) claimed causality can work in two directions: people with debts are more likely to be depressed, and depressed people are more likely to be in debt. Some personality-types may self-generate depression, by behaving in a depressed way: being pessimistic & irritable, eroding personal relationships (Hammen, 2005; Swindle et al., 1989) . Hammen (2005) contrasts 'nonendogenous stress' (in which a stressful life event precedes depression in the victim) with 'endogenous stress' (which can occur without a preceding life eventperhaps because the victim has a 'melancholic' personality). However, Hammen (2005) warns against interpreting endogenous depression as being without cause: many endogenous depressive people had a preceding stressful life event. Allen (2006, p.124) wrote "being depressed creates additional life stress. Thus researchers studying the relationship between life stress and depression have been challenged to sort out the chicken-andegg problem: which came first, the stress or the depression?"
Recovering from a stressful event:
Some researchers investigate delayed effects of events on depression: for example, Holt et al. (2012) analysed effects of life events in the preceding 12 months. It takes time to recover from an episode of major depression; some people experience 'chronic depression' or 'dysthymic disorder', lasting at least 2 years (Allen, 2006) . Allen (2006) claims there are five stages ("five Rs") in a typical case of depression: response; remission; relapse; recovery; and recurrence. Mueller & Leon (1996) report evidence from University of Iowa Psychopathic Hospital: 18% of depressed patients were 'chronically' (long-term) depressed. Netuveli et al. (2008) found people more likely to recover from adversity if they had social support: someone to talk to.
There are controversies about how depression should be treated -perhaps by anti-depressant medicine such as Selective Serotonin Reuptake Inhibitors (SSRI), or a 'talking cure' such as Cognitive Behavioural Therapy (CBT) (Thapar et al., 2010) . Some doctors in the UK National Health Service consider anti-depressant medication should be the main treatment for depression; others prefer a 'talking cure' such as CBT (Iacoviello et al., 2014; Iddon & Grant, 2013) . Anti-depressant medication can speed up recovery (Harmer et al., 2009) . Vittengl et al. (2014, p.11 ) studied depressed patients treated with Fluoxetine, or cognitive therapy; in both groups, "most patients remitted (97%) and recovered (94%) within 32 months". Kinderman et al. (2013) discuss the 'biopsychosocial model', which claims psychological processes influence the effects of biology, society, and life events on mental health. They report two dominant schools of thought: a 'biomedical approach' considers biology (genetics, or genetics & environment) central in causing mental health problems -suggesting medication is an appropriate treatment; or that biology, society, and life events cause mental health problems via psychological processes, supporting psychology-based treatments such as CBT (Kinderman et al., 2013 ).
General Health Questionnaire:
This paper analyses data from the widely-used 'General Health Questionnaire'; it has various uses among mental health professionals -including a 'screening tool', to assess depression (Gao et al., 2004; Goldberg et al., 1997) . Some versions of GHQ have 60 questions (Goldberg et al., 1997) ; this paper uses the version with 12 questions (see appendix). Each question asks the respondent to choose one of 4 answers. Each GHQ-12 answer is numbered, a high score implying depression. GHQ-12 provides an overall score; many researchers use 1 or more of the 12 questions as a 'factor', in factor analysis (Gao et al., 2004) . Smith et al. (2013) claimed that an individual factor (rather than GHQ-12 as a whole) may help clinicians identify a more specific issue than anxiety/depression as a whole. BHPS variables EVENT1 to EVENT4 report 81 'life events' such as divorce; other sources use different categories, e.g. Roohafza et al. (2011) include addiction. These variables aren't used in this paper, because the longest period BHPS surveys ask this question in consecutive waves is 1992 to 1995. To investigate longer-term effects, this paper uses variables in all BHPS waves -such as poverty.
Methods
The graphical approach in this paper is (as far as the author is aware) new: it produces a variable -on the horizontal axis, in all 6 Figures -varying from 'event in year before interview' (left-hand-side) to 'not in 11 years before interview' (right-handside). This spectrum shows recovery after a traumatic event. The left-hand-side of each Figure reports how victims felt if the event occurred recently. As we move from left to right, we see increasing delays between the stressful event, and the interview asking about depression.
Results

Long-term depression caused by financial stress:
Many researchers report links between poverty and depression (Economou et al., 2016; Elliott, 2016; Ljungqvist et al., 2016) , and 'problem' debt (Gathergood, 2012) . Netuveli et al. (2008) consider 3 successive waves of BHPS (for each person), when the person experienced one or more adverse events (illness, becoming single, or poverty) in the second of three years they analysed. This paper studies longer-term changes, up to 11 years.
For Figures 1 and 4 in this paper, financial stress is assessed using BHPS variable FISIT: respondent 'finding it very difficult' is classified as a poverty event, in contrast to any other response (living comfortably; doing alright; just about getting by; finding it quite difficult). We can compare respondents who experienced poverty in the last 12 months (left-hand-side of Figure 1 ); experienced poverty 1 or more years earlier (centre); or never experienced poverty in the last 11 years (right-hand-side of Figure  1 ). In Figure 1 , the left-hand category shows respondents who said (when interviewed) their financial situation was 'very difficult'; the vertical axis shows the fraction who were depressed. Depression measured by variable HLPRBI is assessed by the respondent him/herself; clinical depression is less frequent. We can't assess effects on clinical depression beyond 8 years, because clinical depression is only reported for 'Understanding Society' -not for earlier BHPS waves. BHPS sample-sizes for Figure 1 are 31,039 women & 24,159 men for HLPRBI; 14,262 women & 10,092 men EVENT: respondent's financial situation very difficult not in 11 years before interview event 10-11 years before interview event 9-10 years before interview event 8-9 years before interview event 7-8 years before interview event 6-7 years before interview event 5-6 years before interview event 4-5 years before interview event 3-4 years before interview event 2-3 years before interview event 1-2 years before interview event in year before interview women reporting anxiety/depression [HLPRBI] for clinical depression (other Figures in this paper have similar sample-sizes).
All four lines in Figure 1 show the same pattern: depression risk falls from left to right, but only slowly. Solomon et al. (2000) reports that depression can recur; BHPS interviews don't distinguish respondents who are permanently depressed, from respondents who recover but then experience further episodes of depression in later years.
In Figure 1 , the fraction of women reporting depression (variable HLPRBI) fell from 30.4% (finances very difficult in year before interview) to 24.8% (finances very difficult 1-2 years before interview); 24.8/30.4 implies a 19% recovery rate. The male equivalent is 13.5/17.8 implying a 24% recovery rate. We can compare this with Netuveli et al. (2008) , who studied respondents over 50: less than 15% of those exposed to stressful events recovered in 1 year after the incident.
Long-term depression caused by physical illness:
This paper uses respondent's health, based on BHPS question "In general, would you say your health is... excellent, good, fair, poor, or very poor" (Taylor et al., 2010) . BHPS then use the following list: mobility; lifting, carrying or moving objects; manual dexterity; continence; hearing; sight; communication or speech problems; memory or ability to concentrate, learn or understand; recognising when you are in physical danger; physical co-ordination; difficulties with own personal care. In Figures 2 and 5 , the horizontal axis shows how recently a health problem occurred in which the respondent said they had 'Very poor' health (as opposed to excellent, good, fair, or poor). Because BHPS is a panel-study, we can process data to use respondent's current mental health (variable HLPRBI; and 'clinical depression', derived by the author from A_HCONDS17 and other Understanding Society variables). Figure 2 is similar to Figure 1 , showing slow reduction in depression risk over eleven years. In Figure 2 , about 40% of women and 31% of men became depressed if they experienced 'very poor' health when interviewed; the risk of depression is higher in Figure 2 than in Figure 1 , when the stress was 'very difficult' finances.
Long-term depression caused by unemployment:
BHPS respondents were asked their job status; for this paper, they are classified as 'unemployed', or 'not unemployed' (self-employed, in paid employment, retired, family care, student, long-term sick/disabled, maternity leave, government training scheme, or 'something else').
EVENT: respondent in very poor health not in 11 years before interview event 10-11 years before interview event 9-10 years before interview event 8-9 years before interview event 7-8 years before interview event 6-7 years before interview event 5-6 years before interview event 4-5 years before interview event 3-4 years before interview event 2-3 years before interview event 1-2 years before interview event in year before interview Figure 3 shows the risk of depression slowly falls, after a period of unemployment. This slow reduction is similar to Figures 1 and 2 . It is difficult to isolate these events -for example, unemployment might be a result of illhealth, and a cause of poverty. Figures 1 to 3 shows depression affects more women than men; this confirms previous research (Allen, 2006; Hammen, 2005; Mueller & Leon, 1996) . Women may have higher risks partly due to post-natal depression, domestic violence, and rape (Allen, 2006) . Hammen (2005) claimed women's increased depression risk is partly because women often have more stressful lives then men -e.g. caring for sick relatives. Figures 1 to 3 show slow recovery, from stressful events; GHQ-12 sheds light on this, in Figures 4 to 6. Some researchers convert GHQ values 1 to 4 (see Appendix) into so-called 'Likert'
Depression measured by GHQ-12 caused by financial stress:
EVENT: respondent unemployed not in 11 years before interview event 10-11 years before interview event 9-10 years before interview event 8-9 years before interview event 7-8 years before interview event 6-7 years before interview event 5-6 years before interview event 4-5 years before interview event 3-4 years before interview event 2-3 years before interview event 1-2 years before interview event in year before interview women reporting anxiety/depression [HLPRBI] scale (recoding 1 to zero; 2 to one; 3 to two; and 4 to three); or binary (recoding 1 & 2 to zero, and 3 & 4 to one); or 'modified dichotomous' (recoding 1 to zero, and 2 & 3 & 4 to one) (Montazeri et al., 2003; Smith et al., 2013; Sreeramareddy et al., 2007; Zulkefly & Baharudin, 2010 Figure 4 shows the risk of depression declines over time, after poverty ends. This pattern is similar to the 10-year chart in Mueller & Leon (1996) , which shows a slow & steady decline in depression prevalence. Figure 4 has the same general pattern as Figures 1 to 3 : slow declines in apparent depression, from left to right.
To understand slow recovery from depression in Figures 1 to 3 , which GHQ variables we should study? In Figure 4 Figure 4 suggests a smaller problem than the top. But (for example) the solid purple line in Figure 4 measures "don't feel they play a useful part" (question c in the Appendix); this seems less of a problem than "think of self as a worthless person" (question k in the Appendix; grey line in Figure 4 ). This paper is not the first to analyse 'feeling worthless' and 'lacking confidence'. Gao et al. (2004) used factor analysis on Singapore hospital data, to investigate GHQ-12; they found three 'factors', one of which (Factor  III) comprises GHQ-12 questions 'worthlessness' and 'lacking confidence' -the two lines at the bottom of Figure 4. 
Depression measured by GHQ-12
caused by physical illness: Figure 5 can be compared with Figure 2 : both use illness as the 'event' (how recent the event was, is shown on the horizontal axis). Figure 5 uses GHQ-12 variables (rather than depression, in Figure 2 ). Figure 5 offers a decomposition of the general category "depression" (in Figures 1  to 3) . In Figure 5 , most of the GHQ-12 variables become approximately horizontal after a year -a fairly quick adjustment; but the grey line at the bottom, feeling 'worthless', declines over a period of about 10 years. Similarly, 'losing confidence' has a steady decline in Figure 5 (from left to right). Figure 6 uses the same event as Figure 3 . Figure 6 shows fairly small differences between left (unemployed when interviewed) and right (never unemployed, in 11-year period). The lowest (grey) line in Figure 6 fell from 0.7 on the left, to 0.4 on the right: this line refers to respondents feeling 'worthless'. The black line, 'losing confidence', has a similarly slow recovery. Tables 1 to 3 report regression analysis on BHPS data, using ARIMA (1, 1, 0) to control for autocorrelation. The first "1" instructs SPSS to add an Autoregressive term to the regression (AR1 in each Table) . A constant is included in each regression; other terms are lagged values of 'difficult finances' (FISIT), coded as 1 ('finding it very difficult') or zero (for other FISIT values); this SPSS syntax is available from the author. In these Tables, * indicates a coefficient statistically significant at the 5% level; ** shows statistical significance at 1%. Each regression combines data from all BHPS waves. Tables 1 to 3 report regression analysis on each GHQ-12 variable in Figure 4 ; Table 1 reports the four variables nearest the top of Figure 4 . In Table 1 , immediate (unlagged) effects of 'difficult finances' are positive and statistically significant: e.g. coefficient 0.379 in the 'under strain' column. This implies the risk of feeling 'under strain' is higher, if the respondent is currently poor. Delayed effects are less clear -two of the four regressions have significant coefficients at Lag 1 (implying strain and sleep-loss are problems a year after financial difficulties); effects after more than 1 year's delay are less clear (most coefficients after lag 1 aren't statistically significant), but there seems some increase in depression around 5 to 8 years after the financial stress. Table 1 is consistent with Figure 4 (the top four lines initially fall, then become approximately horizontal). Table 2 shows little evidence of delayed effects: after the first year, respondents have largely recovered from stress caused by financial problems. However, the penultimate column of Table 2 , 'cannot overcome difficulties', has positive and statistically-significant coefficients for lags 1, 3, 5 to 8, and 10 (similar to feeling 'under strain', in Table 1 ).
Depression measured by GHQ-12 caused by unemployment:
Regression analysis:
Regression on the last four variables in Figure 4 are reported in Table 3 . The final regression in Table 3 , feeling 'worthless', shows long-term effects of financial difficulties (the unlagged coefficients, and lags 1 to 9, are all positive and statistically significant): a person is more likely to feel worthless if they had financial problems, even if it happened 9 years ago (perhaps feeling they failed then, and might fail again). This is consistent with feeling 'worthless' being the steepest line in Figure  4 . The penultimate column in Table 3 , 'losing confidence', has positive and statistically-significant coefficients at lags 1, 3, 5, and 7; this seems consistent with Figure 4 , in that the 'losing confidence' line had a downward slope from left to right. The other two regressions in Table 3 show strong immediate -unlagged -effects of financial problems on mental health; but limited long-term effects. Mueller & Leon (1996) , support the latter view: among victims of stressful events, depression declines slowly over several years. However, there are reasons to reject this over-simplified 'battle' interpretation:
• Many depressed people don't consult a doctor; and some doctors prescribe counselling approaches such as CBT. In such cases, anti-depressants didn't fail: they weren't tried.
• If CBT were a guaranteed cure for depression, and medicines never worked, this would be clear in previous research. Previous evidence doesn't support such a simple picture.
• Figures in this paper show steady reduction in depression risk. But apparently smoothly-sloping lines should not be interpreted as each victim feeling slightly better each month: variable HLPRBI (Figures 1 to  3) is zero or one. We observe a reducing risk of depression; each depressed patient may experience periods of relapse & remission (Allen, 2006) .
Some causes of depression:
There are similarities between this paper and Gathergood (2012): both analyse BPHS data, use GHQ data to assess mental health, and find poverty/debt causes depression. Gathergood (2012) included a 1-year delay; but this paper considers up to 11 years' delay. Evidence in this paper suggests that among people who experience a stressful life-event, followed by several years without this life-event recurring, depression risk gradually declines.
Among GHQ-12 questions, the slowest to recover is 'feeling worthless'; the secondslowest GHQ-12 question is 'losing confidence'. These results confirm the general claim by Gao et al. (2004) , that each GHQ variable could provide insightsrather than combining them into one GHQ-12 (caseness) measure.
Depression is not inevitable:
In every person's life, events happen -some cause happiness, others cause depression. Recovery from depression tends to be slower if the current depression episode is long or intense; if it coincides with other medical problems; if it is associated with substance abuse or anxiety; if social support is lacking; and if stressful events continue (Allen, 2006) .
If someone experiences an unpleasant event such as bereavement, should (government or private) money be spent on counselling techniques such as CBT, or anti-depressant medication? There is evidence that counselling and anti-depressant medicines help (e.g. Harmer et al., 2009; Iacoviello et al., 2014; Iddon & Grant, 2013; Vittengl et al., 2014) . Evidence in this paper shows that treatment for depression is often appropriate. Depression can be long-lasting; if we don't help depressed people, some may feel 'worthless' for 9 or more years.
